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[*£&] mmm 

wmomommmtfo. 8j^±, 1. 2jwrT»y, MfHiSEfiSM^iffiHim^ 

[Isl (3 2 0) /( Isl (3 2 0) + I s 1 (0 0 2) ] / [Is2 ( 
3 2 0) /( I s 2 (320) + Is2 (002)] ; 

(Isl (3 2 0) ft, —%<DfflW Isl K&tfZ 0 m^it&mO) 3 2 0®SC 
&&XWim%T&mt:BL. Isl (0 0 2) tt, I®I s 1 fc£tf £ £ M^ftJi 
i©0 0 2®£J:5X*gtI!$r&g&3*U I s 2 (3 2 0) tt, ^©Uffil s 

2 0mmimm<n3 2 omc&zxmmffi&mziFL. is2 (002 

) tt, I'JSi s 2ic&#6<sM^ft;3iiftf>o 0 z^iz^^xmmm^m^t) 

[Im (3 2 0) / (Im (3 2 0) + I m (0 0 2) ) ] / [Is (320 
) /( Is (3 2 0) +( Is (0 0 2) ) ] ; 

(im 020) mtmm\zt5n&emmtm.m<D3 2 omizz&xm® 

#f38fi&a*U Im (0 0 2) tt, »ififfimlCfctt£i8gSflS3i3R©0 0 2BIC 
^SXWMS^l, Is (3 2 0) tt, SI® I s {C^ttS /8 MSffc^sR© 

3 2 0®}Cj:£Xj&g[Hl#f&S£^U Is ( 0 0 2) t*, H® I s ICfcttS 0 S 

Sft3i^©o o 2®icj:5Xii»ia#f3as^ , r) 
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[»#£3] mmmimmm^mz^x. 2 a juntas * 1*3 a&TtiRfr&fc 

ft 1 - 1 5 tlT * £ ff 1 * fcft 2 gB4£®S 
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[f*S6] 15182 a»{7C^feJ:tf 3 aflS7G|i#e>ja;Sf¥J: »J3l«*lfc-S«± 

m^i] mfcmm-tfs ow/ m • wt^si^^iits, statsi 

8 ] t&ffiJBAffitf;* # a n 4*>#JB£tt # * * tt a n y y 

[0 0 0 1 ] 
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[0003] rti^(Z)iiiitt^x}cil$tfe^iT'iiti.fei?)0Mitii 

C1F 3 , NF 3 , CF 4 , HF, HC1 f ©AD^>|iM'|f^^^5f U — — 

[0004] mitmrnit, *x/N-js#T?&ssi#±tt0ft£&^&&£fc#& 

, Si, Si02, SiC 4#£**>,*-ft©as#tCfflV^*lT 
V*S. *m0Att, #|g¥5 - 2 5 1 3 6 5 -&&#tCfcV*T, & 
ClF 3 #*C#bT*ia*eiS* , tSi:, ^MftSWHtffcU A-f-ff^^t 

[0 0 0 5] 

f-*if^r>;i/-;i/^0. 1 ^mJCj^&oT^fefetf), r0>«fc5fcl8Iffla:, J^la^C 

[0006] *»w®HijStt, ^r^-^^&^fe^-tii^'fi^xicMbTiSS^ 

[0 0 0 7] 

M# #»ft6® & b X £ y , Mfls3£3t*i*g#0> if l£® £ ^fi £ £ fc> 6 ffi £ 
£bfcfc£, sv^^cse^l^^cM1-s 2o©i5lr©ra©iBi«iif|jR^o. 8&± 
, l. 2J^TT*&U, Wfi*lgi:ai@fc<3Dia©BI^*l»^l. 5&±T*&6rh£ 
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[ 2 ^(Dwm<Dm<Dmmm= 

[Isl (3 2 0) /( Isl (320) + I s 1 (0 0 2) ] / [I s 2 ( 
3 2 0) /( Is2 (320)+Is2 (002)] ; 

(Isl (3 2 0) it, -H&Umi s 1 $mg.ik&m<Z>3 2 0®{C 

<fc3Xi&g[I!#r§&g£^U Isl (0 0 2) it, WM I s 1 iZ 0 M^ftS 
Htf)0 0 2®{Cj:3Xii§0#f^$:^U Is 2 ( 3 2 0 ) ffi#tf)I![ffi I s 
21C&W& j3M^fCJ£ittf)3 2 0®lCj:6X|§III#r&,gS:^U Is2 (0 0 2 
) li. III® I s 2\Z&VZ>pmmmm<D0 0 2®C<fc3X||[I!#r^£3t-t) 

[Im (320) / (Im (320) + I m (002) ) ] / [Is (320 
)/( Is (3 2 0) +( Is (0 0 2))] ; 

(im 020) it. mnmmiz&ttz i3 m^itmrn® 3 2 omz z^xmrn 
ffi&mz^L, im (002) it, mnmmizisvzpmmmmoo 0 2mz 
£z>xmmffi&m*BL, is (320) it. m^i siz&tfzemmfc&mo) 
3 2 omz&&xmmffi&mz7xi<. is (002) it, uiisicfei^us 
iftiicoo 2®tcj:sxiita#f^^^f) 

[0 0 0 8] ^(C^LTttJ^T^^JCiofeo 

XH:CuKaI 

I (3 2 0) <£>®#r#2 e =61.3° 
I (0 0 2) 01^2 0 =64.0° 

C0009] ±mz&^x, mm* %mi s nz&vz pmmimm(D3 2 0 
mz^^xmmmmmtit, aiis uzttbTd-2Gmz£vxn$:m$iL 
tztno. K-*mmimm(D3 2 om\z&z>mffi&m(Dmfew.zmLx^z>o 
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[ooii] mitmmit. ti&^miz&tt&KMu nmjwts&mmzG* 

f©SCfe(j6 0 0 2Iffi|lIiaiI (0 0 2) JiMj-rs. 

©ffiffCfetTS 3 2 0®©ia^f3fiSl (3 2 0) tt^u-r^o 

[0 0 12] Im (3 2 0) It. MM,mz&tf Z> 0 M^mMO 3 2 0 

MtCiSXJKHIJfgaSSr^'r. lot, Im (3 2 0) #*gv^, a, b$S# 
IrT©^SE«5S^^ VN3^$r^bTVN^> 0 Im (0 0 2) ft, ifg!&®lC£tf 

S/Sggftgj&OO 0 2®fCj:6Xi^|II#r^£^o ftot, I m (0 0 2) 

[0 0 13] lot, ±iB©5£ [Im (320) / (Im (320) + I m (0 

0 2) ) ] ft, j!M®{»<Djl£ a, btt#fa©^3MB£<B, £3&g&C 
#1"<&ite&3*UT^.5. [Is (3 2 0) /( Is (3 2 0) +( Is (0 0 
2) ] fflMfflffr&Jifefct©, a, bW#|Rj©3fe:R$&©, ^MlC^ff § 

[0014] fot, [Im (320) / (Im (320) + Im (002) ) 

1 / [Is (3 2 0) /( Is (320) +( Is (002)] #1. 5£LtT* 
&5fcv^;i£:M:, I!I®»£Ji£^il-fcit^T, Ell 0ifM®m»£j|££: 
£{C, a, b$&%\ft<Dfi&&mtfiftttttiiz*%\,\Z.£. £^LTVn£ 0 £<0J:3lc 
, WfiStSmiW^&Mfct^tC, a, b$fi#fa<a^;mg£Ji*31*£rhte, PJ 
^^©^ H ^^^ItM®m}CMLTSii:^fBl{C^^{CiH(^$tlTVNS3i:$: 

[0015] *mnm\z. ck^sjc^eu m^r=.tz6. ^a<d^o\z^ 
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[o o 1 6] wmmtwrntomoimfamm*. 2. su_tz*&z>zttfmc%- 

[0 0 17] ifl$Miilo©ifM'ffigl5MlC2o^±feoT : fe e l:VN 0 &fc. 

V^CfixLT^S,, Z(Dfctb, Im (320) / (Im (320) + I m (00 
2) ) &-£T*&£#, [Is (3 2 0) /( Is (320) +( Is (002 
) ] &-£L&v\ b^U #38i$!lc^Ttt, VNTti^MfCftUT*;, C I 
m (320) / (Im (320) + I m (002) ) ] / [Is (320) /( 
Is (320) +( Is (002)] #1. 5J^±T*&6 0 

[0018] #uc, *%m<Dmtm&mi&m** m^\zm%ismzun^^2'D 

(DWm s 1 h s 2 £©IS0ffifctf8Sfc#O. 8JK±, 1. 2JKTT&S. 3*U£, 

[0 0 19] fcfc, 2o©IiisUs2t©ffl^t>m 1 o<Z)ifl3lD5nc*f 

s 1 i: s 2 ^©ll^fr-frtCftLTt), t&8BIBfctfg»#0. 8-1. 2T'$>5 0 
[0 0 2 0] ttz. ffiftfcttW«©j«a!lC*»»iUfe. Sft^3g«l^ 

^tC li, 2afl6t,L<tt3a^7C|g (^ > * 7 >f K £^fr) Hit5rH^il 

^>#7^f K7cH£WU La.Ce.Pr.Nd.PB.Sm.Eu.Gd.Tb.Dy.Ho.ErjB.Yb.Lu-CfeS 

o 

[0 0 2 1 ] #fC, (MVO 7C3R*«3S»C«P* LVN (Ca, Sr, Ba, 

Y, y>T KtcIR) = 2aS, 3 a &7Cig<B££lC J: o T, iflfi'M#©0 

[0 0 2 2] Z o LfcKm<DtpT*i$. ilhWk,. T^Yuy^^U, XV 

a«±©7C^3EJC»*U<, vni/^A, -f^hU^i., >fyfM^f^, 
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[0 0 2 3] 2aE 3a^©7C*tt, WtitmofcXtMZ^Z i £ 

[0 0 2 4] S-ffc^5g«|j)e^JC: V n T tt. 2al7cifii^3aI^f>«:S 

m& vmifntc-ma±(DKmt>\ ±MjimmnxmitmmizMLx^mx^tf 

1 - 1 5=£fr%'&Ji2tlX^&Z£ifi%t. LV\, ZL*l£ 1 m o 1 %J^±i:tS3 
^0imm%tfmWiZt£Z> a £©BB£*ttl. 5mo l%&±tfHiC#;£ 

[0025] gftoi3RffiiBttic;!3v*T, fM##-t£*3£, v>*?^^>!jS^ 

fAMX©#gy &Tlf5** : feU*lfcV> 0 ~©fc#>, 2 a $^|ti3 <fc 3 a J5ot 
fg^e>«:S»J:»;]a«*lfc-S^±07C^©Stt, &M7t;!i$ir{CTSi3N4 1^6 
;WC*fLT 1 5 mo 1%^T2>W£1/V^ rcDlB^M&l 2 m o 1%JS*T#351C 

[0 0 2 6] 2a|, 3 a^^<Z)^tt^^V^^*W*bV^ 0 JlftlftlCte, £ 
ftSiiMlCfcWSl a^Htfcitf&tM a -3 b&7Gat©£ff"£S# 5 0 
fi£p p maTX&2>Z.£.tf$f& LV* 0 

[0 0 2 7] 1 amjtmt.lt. Li,Na,K,Rb,Cs T'&U, 4 a - 3 biTcitfet, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Ir, Ni, Pd, Pt, Ag, Au 
, Zn, Cd, Hg, B, Al, Ga, In, Tl Xlh%> 0 

[0 0 2 8] rMVUM (la&) ^4a~2bSj7C*tt, ?XA- :/n -fe;UC*f U 
TBi&*&£*££fctt#e>ftT^a. bfrU #38E#rau Al^©3b^^t, 
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[0029] mMffittmT°&zmimm<D>mmz&^z. kw&zi-3mm% 
[0030] mitmrnffifttiwrntemmt. -mmiz.it. m&icfcy^v^jw 

[0 0 3 1] ^HH^ffiMMM^IS^^CPS^^tlS^CDT'li^VN^, &<Z> 

%L<tt-e©fl:^S:^ll7ClgSiWe^ff-l - 1 5 mo l%^SB(CTiUx. 
TMM r(&IBm*fr*&, N2jBEl-5ata0#ffl&*T?J5K£O. 

[0 0 3 2] gft3i3iJ§(m*aS##£L^. alffi^Ml^t)©?:^^ 
V^£-e&S. BgcfcLT, 1 a&, a&~3 b&©£ff-#500 MSp P 

mJSTFjW*L<, 200 ilppmTOICfSbK 
£LX 1 /tm^T^* LV^ 

[0 0 3 3] M^**tC^^77^$r^^*^*it^il. ffi*S#©ffilMiflMt 

[0034] 2a^, 3*mjxim(Dmmniz. m%.mmtft&&^tfi. mitm% 
zmmmsmA imo hc^lti ~i5mo ijw*i/v*. m^KDm^it. BtJ 
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[0035] mfm*zm%&iimizxm£, jg&u m^^m^^^sict 

&]&tZ>o ht'^*> N2J±1 -5 atm \ZXmi7 

00-1900 °ClCT**y V-7\s*mz.Tffif&irz> a 
[0 0 3 6] 3*UC<fcU, *l§0^{C^-tSSB[6j'[4$:^'r^^#:^^?)tl^ o 

<]&Mft£fi£&£&, S^fltlX&fcj:^ ±^*»®i:fcS<fc e>ffiM0J§MK 

[0037] m^£%-tf>is- b^m'&m^(D%imn®tfiz, 0e#©^f*# 

0. 5M£%j^T*efeS3i:*W*L<, 1 OlippmWTT^S^i:^^: 
[0 0 3 8] #38E<D»A!M£fflSttfci:, #S©»liS&ic^bTafl9'tSii:^"ets 

, ^-tfx/w, if£##:^X7N-S:^'t«fc«)©y 7 hf>, 

[0 0 3 9] *»W©Wffl(ffifflSM^*»StlSJ»Att^^ttl8^$*lJ&VN^ A 

^Xv##{C#?£ Lv^ i&m&%X£LTte, Cl 2 , BC1 3 , ClFg, H 
ClSrW^tS. 7*;^J8M^fcUttt, C 1 F3 , NF3, CF 4 , 
WF 6 fcflJaVCgS, 
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[0 0 4 0] 

[mmm] (mm. i : mmw nfei xfitmm 1 1 ) 
u i pa %izxm&btz 0 mimmmmz. ttm 

®^llm2/g, ¥i%1&&0 .55 n m , KMlOppm , Na^50ppm , Ca^40ppm , Fe^45 

ppm , Cr420ppm , AliHOppm , Fj|60ppm , Cli|30ppm *?tf%i/7lt 
99.9% (D?U- KfcJBV^. 

[0041] mismmi*. ^s^i^tcTj^u 

- h*e«oT^e>*-3j?>MlC»Ab, 1800r {CT* y h :/ 

hft* J^^lOppm ftffi (Al <lppm, Ti 2ppm, Mg Sppm, Co <lppm) (D&ftZfe 
[0 0 4 2] m^tir^m^m^ OSgtflOO mmXj|E325mm) tt, ^L/X 

[0 0 4 3] 10mmXj?$ 3 mm©$U&/i&9J*J HJU 

;&DJ±®£&£ J:e>{C-f0UffiL^„ ttiBft^&ili* 5 0mmXJSI3 1mm 

©fUft/ir&«»;fflu jis C2i4i ic^otMW&l^bfc. Mm 

[0 0 4 4] !$sMftfr£>, 4 mmX 3 mmX^$ 4 0 mm©Ig^iff# 

£3J»JfflU JIS R1601 lC«fcoT4j&ffifmK&ifl!li£Ufc. I(C, 
£^ft^££7;i/^*f : X&JCJ:oTtJ5£U ffi*g#©40-1000 r ra©jfiftifej&» 
^tfc©¥^@£$!5£Lfc 0 *ftiK#tf©l aJ^TC*©^*, 4a-3b«S 

m<D$m. f(d^a, c i<D^z4k¥ftffimz&-ozwfeLtz 0 tt^ tamo 
[0045] tjtn. 4&m\mm. mm. mmmm&m. &*§#*© 1 

a^TtM^A, 4a-3b|»M, F©^"g, C 1 0^1, fe^fc t^@Bf«J 
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[0 0 4 6] £©R«#ffi*tttS:flJWrU $2 0mm, 120mm, J¥£2mm 
V>T&, Ell ICa^lOfttf llCfcl^T, frjfB±M;»M®m£&5 «fc 3 IC U Jg 

^s^fx (a) itmmi nc&^-m, ^.mnnz^^x. mmm 

!&Wmmfim£.l3i&2:$\zL. &*8Lfco #t>^#{co v^, fuM 

0&#K:tEV*, filmiliffis £:©ra0>gafa*B3R$3 ^^20 ©ill® s 1, s2 

m&ifZlZttt&M,%kT*\t. NF 3 #*fcAr£:#100scc«(^*>AEM:0.1torr) 

S6U mm^-f^X^ (ICP) (13.56MHz, 800W) iZXlfXZzf^X^ikt 
&£Pk\Z, W&<t> 200mm <D^>;/;1;*t--:>HC13.56MHz, 3OOW0 A>f 7* £MJ 

r©Bftf)* ^-^,§1^350 °C, AM7*SJEVdc tt*&400VT?feofc. ftfjtl, 
feNFglMi^MMlT'Hb, m&mm Um/hr) #fe^bT#m 
L& 0 i!IJEEffi.(±®) £»Mm£L£^§-£fCte$j9 /tm/h rtfeij 

(nwu i) , MmzmmmtLfcmiaizit. n^m/h r-e&y cttgeMi 

I) , *&2te©iB£#i&ofc. 

[0 0 4 8] i£$eit>7;i/hLT^y =i>?XA-£$fflU ±IBtH« 

OJB&fUfc&fTofc. 3(Z>MH, NF 3 J8^fitt*Si30/tm/h r-e&ofc. 

[0 0 4 9] Sjg^^lC^fl-SlEfftt'K^'ett, C 1 2 #*300sccm i;Ar#* 
lOOsccmC^-v^A'jBhO.ltorr)^^, ICP (13.56MHz , 800W) iZX^^X^itt 

£tf-£$i££o Cl©^©^T'-S?ffi«ttjMr200 °C, Vdc &$j300V£&o tc a ±13 
h|w!^(CC 1 2 JBAaSS&JtlfcLfciirS, ABBESS: Efttfffc LfcSte (£dfe#9 

II) ICttC 1 2 /im/hrt*U, M SrifM® £ UfcS^lC 
&*&4 /tm/hrt^ofe. $/ U 3 > tfXA-tf) C 1 2 JK'^fittlOO /im/h 
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[0051] (n^2 : mmwz 1 -2 sto&TSvc&mz 1-23) 

[0 0 5 2] mbtltc&Rmtfcffiffifo (W.%4>100 mmxmZ 2 5mm) 
|2 0mm, #.2 0 mm, J| $ 2 m mffl & f l J ffi I fc„ &Ifc# 
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